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Jawab kesemua LIMA soalan. Semua jawapan mestilah ditulis di ruang yang disediakan nwlam kertas 
soaloan ini. Rmgkasm atat.ran dan masa pelaksanaan beberapa arahan mikropemproses 68000 
disediakan di Lampiran A s e w  rujukan. Kesemuanya wajib dijawab d.alsm Bahasa Malaysia. 
1. Rajah 1 merupakan suatcl atumua b h s a  penghunpunan sistem mikropemproses 68000 y a q  
Wsanakan kepada sistem mikropemproses di nxdanal fbik gunaan VSM, dengan pot input 
menrpalran 8-bit suis dan put output puh rneru- &bit LED. 
* 
PBDDR EQU 
PCDDR EQU 
PCDR EQU 
PBDR EQU 
ORG $ 4 0 0 4 0 0  
START M0VE.B 
MOVE:. B 
ULANG M0VE.B 
MOVE. B 
MOVE. B 
AND1 . B 
BNE 
TRAP 
RC.W 
ENT) 
$0 OAO 0 0 07 
$0 0 A0 0 0 0 9 
$ 0  OAO 00 I 9 
$ 0  OAO 00 13 
if$FF, PBDDR 
PCDR, DO 
DO, PBDR 
DO, D5 
#$FE', D5 
UUllNG 
# 13. 
0 
#SOU, PCDDR 
Arahar? I 
Arahan 2 
Arahan 3 
Arahan 4 
Arahan 5 
Arahan 6 
Arahan 7 
Arahan 8 
Arahan 9 
Arahan A 
Arahan B 
Arahan C 
AK2han D 
Arahan E 
Arahar, F 
Rajah 1 
. . .2/* 
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a) Secara ringb;as terangkan apakah yang dilaksanakan oleh aturcara tersebut? 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
(20/ 100) 
b) Nyatakan lokasi pesmulaan Mgatan RAM di mans atwcara tersebut ditulis. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
(1 0/100) 
c) Nyadzm lokasi alamat suis input. 
................................................................................................................................ 
................................................................................................................................. 
................................................................................................................................. 
( 3  o/ 1 00) 
6> Nyataa;an l o b  &.mat LED output 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
(1 o/ 100) 
e) Apakah yang akan dilaksaaakan alels amcara sehanya arahm C ditukar kepada 
BNZ START Arahan C 
................................................................................................................................ 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
(1 o/ 100) 
.1.3/- 
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f )  Sekknya keadaan suis input pada k a h  yang dtunjukkan dalam Rajah 2, nyatahn 
keadaan LED output 
&wasan berlorek menandakan keadaan suis bdenaan) 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
O f f  
ON 
W D6 D5 04 D3 D2 DI DO 
Rajah 2 
(10/100) 
g) Sekanya keadaan suis inpuc pada kadaan y”g ditunjukkan cialam Rajah 3 nptakan 
keadaan LED output Qn perlaksanaan aturcara tersebut . 
(kawasanberlorek ( ) menandakan keadaan suis berkenaan) 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
OFF 
ON 
07 D6 D5 W 03 D2 DI W 
Rajah 3 
(1 O/ 1 00) 
h) Ubahsuai amcam ddam Rajah 1, supaya perlaksanaan ataurcara d i t m d ~ ~ ~  apabila 
suis D7, D6, D5, D4, D3, D2, dan D1 pzhda k e a h  ‘OFF‘. Tuliskala amcara lengkap 
mtuk perlalrsanaan keadaan tersebut. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
................................................................................................................................. 
. . . . . . . ....._ 
, . . . I . .  ...... ..*.... ...... . . . . . . . ...... . . . . . . . .....* ....... 
...I.. 
I . . . . . .  ....._ 
I . . . . . .  
. . r . . -  ._.."". ..-... 
I . . . . . .  1 ..If.. 
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2. Rajah 4 menunjukkan Etar sistem mikropemproses d e q m  ingatan RAM, EPROM, SUIS, dan 
LED yang di antaram- dengan mikropemproses pada suatu lokasi alamat prig 
dinyabkodlran oleh penyahkod 74LS138. Berdasarfran Rajah 4 tersebut selesaikan p e r s o b  
berikue 
a) Saiz  +em yang boleh d i b h  oleh mikropemproses 68000 ialah 
...................................................................................................... 
.......................................................................................... 
(1 o/ 100) 
b) Bllangan bluk q t a n  yang dinyahkodkan oleh penyahkod 74LS138 ialah 
...................................................................................................... 
.......................................................................................... 
(1 o/ 100) 
c) Saiz setiap bluk ingatan ialah 
...................................................................................................... 
.......................................................................................... 
(10/1OO) 
d) Jumlah keseluruhan fngatan EPROM mikropemproses tersebut ialah 
...................................................................................................... 
...................................................................................................... 
.................................................................................... 
(1 0/1 00) 
...................................................................................................... 
.......................................................................................... 
(1 0/100) 
f )  Jurnlah keseluruhan ingatan RAM dnopemproses tersebut ialah 
...................................................................................................... 
.......................................................................................... 
(1 0/100) 
. . A/- 
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9> Lokasi b a t  ingatan RAM ialah 
....................................................................................................... 
................................ 
(1 o/ 1 00) 
h) Lokasi alanclat SUIS dan LED lalah 
...................................................................................................... 
...................................................................................................... 
.................................................................................... 
(1 o/ 1 00) 
i) Tunjukkan babawa hgatm EPROM boleh dicapai pada &tan $00000000 h q g a  
$00003FFF 
................................................................................................... 
................................................................................................... 
................................................................................................... 
................................................................................................... 
................................................................................................... 
................................................................................................... 
(20/1W) 
3. Aturcara dalam Rajah 5 m m p h  'U listing' suam aturcara untuk menpji s m a d a  sistem 
mikropemproses boleh mencapai RAM dan LED di pot output &tern mikropemproses tersebut 
Y i a  FCO-FC2, Al-123, AS, UDS, LDS, R/W, DTACK, dan DO4315 siStem mikropemproses 
tersebut dmmbqkan kepada penganalzsis log& bagi rnengandisis pelaksanaaa d a n  ujian 
tersebut 
1 00A00009 ?CDDR EQU SA00009 ;lokasi penentu arah po t  C 
2 00A00019 PCDR EQU SA00019 ;lokasi pot C 
3 00400400 ORG $400400 ;alamat aturcara  disimpm 
4 00400400 13FC0000 PI0VE.B #$OO,PCi)DR :set pot C sebagai pot input 
5 00400408 103900AO ULANG M0VE.B PCDR,DO ;baca keadaan suis  input 
00400404 00A00004 
0040040C 0019 
00400412 0408 
6 0040040E 43190040 JMP ULANG ;uLang selama-lamanya 
7 00400414 END 
Rajah 5 
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a) Terangkan keadaan demi keadaan kitaran tulis sistem mikropemproses 68000. 
............................................................................................................ 
........................................................................................................... 
............................................................................................................ 
........................................................................................................... 
............................................................................................................ 
........................................................................................................... 
............................................................................................................ 
........................................................................................................... 
............................................................................................................ 
........................................................................................................... 
............................................................................................................ 
........................................................................................................... 
............................................................................................................ 
........................................................................................................... 
............................................................................................................ 
........................................................................................................... 
............................................................................................................ 
........................................................................................................... 
(1 5/ 100) 
c) Sekiranya frekmnsi jam sistem mikropempxoses ialah 10 MWz, kit-alran masa yang 
diperlukan untuk melaksanakan mahaa 5 dan arahan 6. 
............................................................................................................ 
............................................................................................................ 
............................................................................................................ 
........................................................................................................... 
(10/100) 
.. .8/- 
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d) Terangkan bagaGnana satu lritaran isyarat log& pehksanaan d a n  5 dan arahan G yang 
pegun dihasiIkan di skdn pwganalisis log&. 
............................................................................................................ 
............................................................................................................ 
............................................................................................................ 
............................................................................................................ 
(1 5/100> 
e) Lakatkan kitaran isparat logik ymg rnungkin diperhatikan di skrk penganalrsis log-& 
dengan melengkapkan kitaran log& dalam Rajah 6. Anggap suis input pada keadaan 
sepexti ditunjukkan dalnm Rajah 2. 
T1 T2 i s  TV 
Rajah G 
(30/100) 
4. Aturcm dalarn Rajah 7, melibadcan pangkin subrutin dan a&an LINK. Berda- atutcara 
tersebut selesaikaa persoalan ymg berikut. 
a) 
Kandmgan FC ialah .................................................................................... 
Apabjla arutcara mencabq ke subrutin, kandungan pernbilang program PC) akan di 
sitnpan di h t  stak. Kyarakan. bandwngan PC dan &mat di mana ia disimpan. 
dan ia disirnpan di alamst .............................................................................. 
(20/100) 
. * .9/- 
[ZAT 2811 
- 9 -  
b) Nyatakan kmduqp  D1, D2, D3, daxl D7 sebaik sahaja sebelum atahap LNLK A5 
diIaksanskan. 
K;anduagaa Dl ialah .................................................................................... 
Kandungan D2 lalah .................................................................................... 
&dungan D3 iakh .................................................................................... 
JSmdmgm D7 ialah .................................................................................... 
(20/100> 
c) 
Kmdmgaa PC id& .................................................................................... 
Nyatakan kandungan dan PC dan SP (penunjuk stak) Selepas d a n  RTS dilalrsahn. 
Kandungan SP id& .................................................................................... 
(20/100) 
d> Nyatakart hdungan D1, D2, D3, dan D7 selepas arahan M0VE.W D1,DATALOC 
dilaksanakan. 
Kandungan D1 iahh .................................................................................... 
Kandungan D2 lalah .................................................................................... 
Kaadungan D3 iahh .................................................................................... 
Kaxldungan D7 lalah .................................................................................... 
(20/ 100) 
e) Nyatahan dua kegunaan utama a . r h  LINK. 
................................................................................................................. 
................................................................................................................. 
................................................................................................................. 
(20/100) 
. , f lO/- 
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7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
00 4004DE 
00400490 
00000002 
00400400 
00400400 2E7C0040 
00400404 04DE 
00400406 123C0002 
0040040A D23C002.1 
0040040E B502 
00400410 3F02 
00400412 3F01 
00400414 6100009A 
00400418 33C10040 
0040041C 0490 
0040041E 4E4B 
00400420 0000 
004004BO 
004004BO 4E55FFF4 
004004B4 3E2D0008 
004004B8 362DFFFE 
004004BC 322DE'FFC 
004004CO D243 
004004C2 4E5D 
004004C4 4375 
004004C6 
004004C6 00010203 
004004CA 04050607 
004004CE 08090AOB 
004004D2 OC 
004004D3 3F065B4F 
00400407 666D7D07 
004004DB 7F675F7C 
004004DF 39 
004004EO 53797176 
00400434 387333 
00400437 11 
004004EB 
* 
SPLOC EQW $0 0 4 0 04 DE ;alamat penunjuk stsk 
DATALOC EQU $00400490 :Zckasi j d a h  disimpan 
DATA1 EQU $ 02 ;data bernilai  2 
MULA MQVEA.L #SPLOC,A7 ;penunjuk stak meaunjuk lokasi 54004DE 
ORG $400400 :lokasi aturcara ditulis 
MOVE. B #DATA1 , D1 ;nombor 2 dimuatkan &lam Dl 
ADD.B #$11,D1 ;$11 dicarnpur ke &lam D1 
E0R.B D2,D2 :reset kandungan D1 
M0VE.W D2,-(SP) ;kandungan DZ d i s i q a n  d i  s tak  
M0VE.W Dl,-(SP) ;kandungan D1 disimpan di stak 
BSR SBRTN ;mencabang ke subrutin 
MOVE D1 DATALOC ;kandungan D 1  d i s e l m ' i k a n  
TRAP 
DC.W 
ORG 
MOVE. W 
MOVE. W 
MOVE. W 
ADD.W 
UNLX 
RTS 
ORG 
DC.3 
* 
SBRTN LINK 
* 
#11 
0 
;ke vektor 11 
$004004BO ; lokasi  subrutin disimpan 
AS, #-12 ; subrutin penyambung 
8 (AS) ,D7 ;data D2 dhuatkan k e  dalam D7 
-2 (A5}, D3 ;perkataan pertama stora? dimuat ke D3 
-4 (A5) ). D1 ;pekataan ke dua storan dimuat ke D1 
D3, D1 ;kandungan D3 dicampukan k e  dalam D1 
A5 
DC.9 $5E,$79,$71,$76,S38,S73, $3E 
DC.3 $11 
END 
Rajah 7 
DO = $1234 5678 
D1= $9ABC DEFO 
D2 = $1122 3344 
D3 = $5566 7788 
D4 = $0012 0034 
D5 = fCOlD FF32 
D6 = $AABB CCDD 
D7 = $0001 0004 
A0 = $0000 2000 
A1 = $0000 2001 
A2 = $0000 2002 
A3 = $0000 2004 
A4 = $0001 1006 
A5 = $0000 200A 
A6 = $0001 1004 
A7 = $0000 4000 
$0000 2000 = $FACE 
$0000 2002 = %OAFE 
$0002 2004 = $4M3 
$0000 2006 = $0002 
$0000 2008 = fjFFFF 
$0000 200A = $2006 
$0000 2OOC = $1010 
$0000 200E = W3CD 
Rajah 8 
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a) Nyatakm kandmgan setiap alatdafk destinasi selepas pexlaksanaaa setiap arahan berikut; 
Kandmgan alatdaftar destinasi 
i MOVE.LD2,DO ..................................................... 
ii M0VE.W (AO),D3 ..................................................... 
iii, MOVEA(A5)& ..................................................... 
iv. M0WA.L A1 ,A5 ..................................................... 
v. EORWD1,DI ..................................................... 
(25 / 100) 
A2 = ................................................................................................. 
DO = ................................................................................................. 
D1 =.*  ............................................................................................... 
D2 = ................................................................................................. 
D3 = ................................................................................................. 
i. ADDDO,D3 
.......................................................................................................... 
.......................................................................................................... 
ii %)IVt'D2,D5 
.......................................................................................................... 
.......................................................................................................... 
iii. MLZUD5,DG 
.......................................................................................................... 
.......................................................................................................... 
(30/100) 
... 12/- 
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d) Tuliskao suatu sepen aturcara yang hgkas  bagi memindahkan 53 data perkatam yang 
berada di lokasi k t  pmulaan $0000 2002, ke lokasi h t  permuIaan $0001 1006. Kedua 
bank ingatan tersebut, meningkat dari segi lokasi ingatannya daripada lokasi pemrulam. 
Guaakan a r k  BDcc dengan D4 sebagai alatdaftas pembhg bagi jawapan an&. 
.......................................................................................................... 
.......................................................................................................... 
.......................................................................................................... 
.......................................................................................................... 
.......................................................................................................... 
.......................................................................................................... 
(3O/lOO> 
... 13f- 
-13- 
: ,- 

-191 --- 
.- . 
x *  
x 
x 
X 
X 
x 
x 
x 
X 
X 
I X   
i x  
x 
x 
x .  . 
X 
X 
x 
x 
X 
x 
- .  
- OT - 
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Souse Dn An (An) (An)+ -(An) d16(h)  dS(aZm$zn)* XKX.W m k  
~ 
Dn 4(1/0) 4(1/0) 8(1/1) 8(1/1) 8(1/1) 12(2/1) 14{2/If 12(2/1) 
An 4(1/0) 4(1/0) $(Ill]  S( l / l )  8(1/1) 12(2/1) l4(2/ff 12(2/1) 
(An) 8(2/0) 8(2/0) 12(211) 12(2/I) 12(2/1) 16{3/1) I 8 f 3 / I )  16(311) 
(W * 8(2/0) 8(2/0) 12(211) 12(2/I) 12(2/x) 16(3/1) l g f f l l )  16(3/1) 
-(An) lO(210) lO(210) 14(2/1) 14(2/i) 14(2/1) 18(3/!) 25(319) 18(3/1) 
df6fAn) 12(3/0) 12(3/0) 16(3/1) 161311) 16(3/1) 20(4/X) 22(4/1) 20(4/1) 
dS{An,xrr)* 14f310) 14(3/0} 18(3/1) 181311) 18(3/1) 22(4/I) 24{44/1) 22(4/1) 
XXXiW 12(3/0) 12(3/0) 15(3f l )  f6{3/1) 16(3/1) 20(4/1) 22<4/1) 20(4/1) 
xxxl 16(4/0) 16(4/0) 20(4tl) 20(4/l) 20{4/1) 24(5/1) 26(511) 24(5/1) 
5 
1> 
20(4/I) 
22(4/l) 
‘24( 511) 
26(5/ff 
24(511) 
28( 6/11 
Table D -3. Move Long Instruaion Exemion Times. 
Destinaaion 
source Dn An (An) (An)+ -(An) dl6(An) a(-)* *moLW XXKk 
Dn 4(1/0) 4(1/0) 12(1/2) 12(1/2] 12(1/2f 16(2/2) ls(212) 166212) 20(3/2) 
An 4( 110) 4(110) 12{1/2) 12(B/2) 12(1/2) 16(2/2) 186232) L6(2/2) 20(3/2) 
mf 12(3/0) 12(3/0) 20{3/2) 20(3/2) 20(3/2) 24(4/2) 2SC412f 24{4/2) 28(512) 
fWt 12(3/0) 12(3/0) 20(3/2) 20(3/2) 20(3/2) 24(4/2) 26j412f 24{4/2) 28(5/2)  
-(Am) 14(3/0) 14(3/0) U(312) 2tt312) 22(3/2) 266423 28(4/2) 26(4/2) 30(5/2) 
dl6(An) 16(4/0) 16(4/0) 24{d/2) 24(412) 24(4/2) 28(5/2) 30(5/2) 28(5/2) 32(6/2) 
d8(&=)* 18(4/0) 18(4/0) 26(42) 26(4/2) 26(4/2f 30(5/2) 32(5/2) 30(5/2) 34(6/2) 
XXX.W 16(4/0) 16(4/0) 24(4/2) 24(4/2] 24(4/2) 28(5/2) 30(512) 28(3/2) 32(6/2) 
xxxL 20(5/0) 20(5/0) 28(5/2) 28(5/2) 28(5/2) 32(6/2) 3416~)  ~ ( 6 1 2 )  36(7/21 
016CpC) ?6(4/0) f 6(4/0) 24(4/2) 24(4/2) 24(4/2f 28jS/2) 30{5/2f 28(5/2) 32{5/2) 
d8(PC,&)* 18(4/0) 18(4/0) 26(412) 26(4/2) 266412) 30{5/2) 32(512) 24(4/2) 28(5/2) 
+data 12(3/0) 12(3/0f 20(3/2) 20(3/2) 20(3/2) 24(42) 26(412) 30(5/2) 34(6/2) 
* The size of ~e index register (Xn) does not &ec; execution time. 
‘fable D-10. JMP, JSR, ILEA, PEA, and MOVEM Xnstntaion Execution Times, 
inst. Size (An) (An)+ - ( A n )  dH6(An) d8(An,Xn)* xxx.W xxx.L dl6(PC) dS(PC,Xn)* 
JMP 5(210) - - 10(2/0) I4(3/0) 10(2/0) I2(3/0) !0(21O) I4(3/Q) 
3SR . . - .  16(2/2) -. , - .18{2!2) .22{2/2) I 1S(2/2) 20(3/2) lS(X2) 22(2/2) 
PEA - 12(1/2) - - 16(2/2) 20(2/Zf 16(2/2) 20(312) 16(2/2) 20(2/2) 
LEA - 4(1/0) - 8(210) 12(2/0) S(210) 22(3/0) ‘S(2/0) 12(210) 
.?.IOVErM. Word 1 2 ~ 4 3  i2+4n - 1642 I S+4n 16t4r. 204-4n 1 6 4 ~  1Si-43 
Long I Z s S n  !2+Sr. - 1&Sn 1s+s2 l6t8n 20433 lG+Sn 18+8n 
M-+R (3+n/Of (3+n/O) {&n:O) (4+n/0) (4tn10) (5+n/0) (41110) f4+nIO) 
( 3 + 2 d O )  (3+2n/#) {4+2n/C) f412n10) (4+2n/0) {5+2nlG) (4+2n/0) (4+2n/0} 
MOVEiM word s+42 8+4?>. I Z 4 n  x 4+4n 124-4.. 164n 
X - r M  (21:) - ( 2 1 ~ )  (3111) Wn) (31n) (4,n) 
Long S-Sn S+Sn 124-8n (1441: 12-i-Sr. !&an 
(2i2nj (2122) 3/2n) (3/2n) (312n) ( 4 1 2 ~ )  
n is ;he number of registers KO move. 
* The size oi !Itc index register (X2) does fioi affect ;he instiuction’s execution rime. 
